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HOW MAN ACQUIRED HIS FIVE FINGERS. 

A HAND IS BUT A PROMOTE.D FIN. 

THE history of civilization has been defined as the 
history of the human brain and hand. The brain is 
the master, the hand is the servant, and both together 
have conquered the world. In accepting this concise 
definition we must take care not to estimate too lightly 
the share of the hand in the work of conquest. In the 
whole history of life, probably, the final and decisive 
victory has always been won by the greater intelli
gence, and there can be no doubt that the creature en
dowed with the largest and most efficient brain would 
!Jave made himself lord and master of all his fellow 
creatures, even without the aid of the hand. But per
fect adaptation to terrestrial conditions, ability to live 
amid polar ice and under the scroching tropical sun, 
to rise in the air like a bird and· to descend into the 
depths of the sea like a fish, to overcome obstacles and 
make them subservient to his purpose-in short, the 
development characteristic of civilized man could 
never have been acquired by the most gigantic of 
brains, without the assistance of the hand. 

The history of human culture began with the - in
vention of tools, when the hunter of the mammoth of 
the ice age first formed a weapon by chipping a flint, 
and civilization has increased in proportion to the im
provement in toolmaking. The hand that made an axe 
by chipping a flint, and adorned the walls of caves 
with crude drawings of animals, subsequently created 
the Venus of Milo and the Sistine Madonna, erected 
palaces and cities, constructed railways and steam
ships and airships, always under the direction of its 
master, the brain. 

Hence it is not surprising that the human hand, as 
""ell as the human brain, was long regarded as repre
senting the highest stage of organic development. But 
this view has been found erroneous by paheontology, 
i. e., the science of extinct animals and plants. 

In 1833 large footprints of peculiar form were dis
covered.in the sandstone of Hildburghausen. Ages 
ago a very heavy animal must have walked over this 
Bpot and impressed its feet deeply in the mud, which 
subsequently hardened into stone. At a still later 
pr·riod a second layer of mud flowed over the first and 
hardened in turn, so that both the negative and the 
positive impression, or the mold and the cast, of the 
animal's-.. feet have been preserved in the two strata. 
There is nothing wonderful in this process and its re
sults. The remakable circumstance is the striking 
resemblance of the large hind feet as well as the small 
fore feet of the animal, to human hands, with a thumb 
opposable to the other fingers, the various joints of 
which are clearly discernible in the impressions. 

Many similar footprints have since been found and 
every paheontological museum contains specimens of 
them, but no bones or other remains of the animal 
have been discovered. The mysterious creature, which 
has been named Chirotherium ("hand animal") appal'-
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five parts, one of which is opposable to the other four. 

Whether the original hand or foot has been developed 
(or degraded) into the claw or wing of a bird, the 

,dng of a bat, the fin of a walrus, the single hoof of a 
horse, the double hoof of a goat, the triple hoof of a 
rhinoceros or the quadruple hoof of a hippopotamus
the farther backward the ancestral history of any of 
these varied forms is traced, the more closely does 

preserved and strengthened in their descendants, 
while the other branches would have been eliminated 
by disuse. The result would be a foot with a larger 
o� smaller number of toes. The number five, which 
forms the original basis of subdivision of the feet and 
hands of all the terrestrial successors of the mud 
fishes, must have proved most advantageous, for some 
reason yet unknown. 

FIG. 2.-EVOLUTION OF THE HUMAN HAND FROM THE FIN OF A MUD FISH. 

the member resemble the human hand, with its five 
fingers. 

The logical conclusion is that all of the higher ver
tebrates are descended from a common group of an
cestors having five-fingered extremities and opposable 
thumbs. This group must be older than the Chiro
therium, whose footprints are found in the Triassic 
rocks. In the Carboniferous period, hundreds of thou
sands of years earlier, the dense forests harbored 
many five-toed amphibia, whose skeletons now adorn 
0111' museums. Hence the hand with five fingers must 
have existed in a still earlier period, the age of fishes, 
before land animals had been developed. 

Can the human hand have originated in the fin of 
a fish? Science answers "Yes," and points to a very 
interesting amphibious creature, the Australian mud 
fish (Oeratodus), which has been called a "living fos
sil'" because it is the sole remaining representative 
of a group of animals that flourished in the beginnIng 
of the Carboniferous period. The Ceratodus possesses 
two systems of respiratory apparatus. In the raIny 
season, when the bed of its native stream is filled 
with water, it breathes through gills, like a true fish, 
but in the dry season it breathes through lungs, like 
a land animal. These amphibious fishes apparently 
represent a stage of transition from aquatic to terres
trial forms of animal life, and among them the pos
sessor of the first five-fingered hand must be sought. 

The celebrated comparative anatomist Karl Gegen
baur proved that the spines or rays of a fish's fin 

The evolution of the human hand is illustrated by 
Fig. 2. The first illustration (on the left) repre
sents the fin of the Ceratodus and the extinct mud 
fishes. The second illustration represents the pec
toral fin of a less ancient fish from which, according 
to Gegenbaur, the five-fingered member of the am
phibia, reptiles and higher vertebrates was developed, 
by the elimination of the parts which are not shaded 
in the illustration. Gegenbaur's circuitous method is 
rejected by later biologists, who assume simply that 
the midrib of the primitive fin became a thumb and 
four of the appendages on one side became fingers, as 
is indicated by the dotted lines in the third illustra
Uon, which represents the hand amphibia. The 
skeleton of a gorilla's hand is shown in the fourth, 
and that of a human hand in the fifth illustration. 

Whatever the exact course of evolution may have 
been, it appears evident that our five-fingered hands, 
ta which we owe our decimal system of arithmetic, are 
inherited from Devonian mud fishes that lived millions 
of years ago.-Translated for the SCIENTIFIC AMERICAN 

SUPPLEMENT from Reclams Universum. 

THE FATE OF THE LONG-HEADED 
BLOND R.ACE. 

FIG. 1.-FOOTPRINTS OF CHIROTHERIUM. 

THE Royal Anthropological Institute of Great Britain 
and Ireland was particularly happy in its choice of 
Prof. Gustav Retzius of Stockholm as Huxley lecturer 
for the current year. He is a son of Anders Retzius, 
who in 1840 divided mankind according to the shape 
of their heads into Gentes Dolichocephalre and Gentes 

Bl'achycephalre, and thereby laid tbe foundation on 
which the great superstructure of modern craniology 
has been reared. In delivering the Huxley lecture at 
the new premises of the Institute in Great Russell 
Street, Prof. Retzius de'llt with the increase of knOWl
edge regarding the origin and distribution of European 
races which had attended the application of the meth
ods introduced by his father. A recent survey of re
cruits for the Swedish army revealed the fact that 87 

per cent of the Swedes are "long-headed," while 73 per 
cent have fair hair. Prof. Retzius regards his fellow 
countrymen as a pure representation of the North Eu
ropean race-a race still found in Scandinavia, north 
Germany, and Britain, but at one time spread widely 
over Europe, from earliest neolithic times downward. 
They may be regarded as the aborigines of Europe, 
not, as at one time widely believed, Aryan invaders 
from Asia. Prof. Retzius agrees with those who take 
a gloomy view as to the future of this ancient race. 
The qualities which made them great in the past are 
just those that unfit them for the routine life of an 
industrial civilization. The round-headed dark-haired 
race which has replaced them in central Europe has 
gained its victory by the possession of superior indus
trial qualities, a superiority that threatens ultimately 
to overwhelm the fair-haired northern European stock. 
Prof. Retzius is not one of those who believe that an 
industrial mode of life can alter the shape of the head 
or color of the hair; the evidence in support of such a 
hypothesis is altogether unconvincing. Such questions, 
of the very greatest importance to industrial nations, 
can be settled only by a comprehensive physical sur
vey of the people.-Lancet; 

ently left nothing except its footprints on the sands 
of time. 

But although later paheontological researches have 
contributed nothing to our knowledge of the Chiro
therium, they have contributed greatly to the hist9ry 
of the hand. We now know that prehensile hands, 
with a thumb opposable to the other four fingers, were 
possessed, not only by the Chirotherium, but also by 
various lower mammals and amphibia, and by the 
monstrous dragon-like saurians of remote ages. Hence 
the hand is not the exclusive possession of man and 
cannot be regarded as representing the highest stage 
of development. 

The most important acquisition, however, is the 
knowledge that the extremities of all terrestrial ver
tebrates are constructed upon a uniform plan, with 

correspond, morphologically, with fingers or toes. The 
fins of most existing fishes contain many. rays and 
are'very complex and highly developed swimming or
gans, but the fins of Ceratodus and its extinct near 
relatives are very much simpler. It resembles a fern 
leaf or a feather and is composed of a single stout 
cartilaginous midrib, which bears on each side a num
ber 'of slender, jointed appendages. 

The Ceratodus has four of these primitive fins, which 
appear predestined to develop into legs, and upon 
them it often raises its body from the bed of the 
stream. 

If some of the mud .fishes of the Devonian period 
habitually used their fins as legs, and walked on 
them, the midrib of the fin and such branches as 
proved especially useful in walking would have been 
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